Direct observation of the crystallographic relationship between interlamellar membranes and aragonite tablets in bivalve nacre.
Nacre is one of the most attractive models for understanding the fundamental principles of biomineralization and for designing bio-inspired materials due to its simple structure but with unusual mechanical properties. It is made up of lamellae of aragonite tablets bonded together by the organic interlamellar membranes (ILMs), of which the latter occupy less than 5wt% of nacre. For a long time, previous authors failed to directly observe the crystallographic relationship between the ILM and aragonite tablet in bivalve shells. Here, using high resolution transmission electron microscope (HRTEM), we investigate the interfacial structure of the domed tablets that coexist with the flat ones in green mussels. We directly observed that the ILMs are oriented with the underlying tablets and connected with the latter via a superlattice region. The finding advances our current knowledge of nacre biomineralization and may help to design novel nacre-like materials.